
IAD-A12l 364 ANOTHER RPPROACH TO EET-UEM1
I MASSACHUJSETTS UNIV AMHERST DEPT OF ELECTRAL AND
I COMPUTER ENGINEERING T E DJAFERIS JUL 82

UNCLASSIFIED RFOSR-TR-82-0967 AFOSR-88-0155 F/G 9/3 NI

(IN



1111.0 I&m8Q

13..-

IDI1.25 111.4 L1.6

MICROCOPY RESOLUTION TEST CHART
NATION". "AU1 Of STrAAM -'041 A

A



UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When ba, £trs4

REPORT DOCUMENTATtON PAGE BEFOR COPETN ?ES I

R)MM OM 8 2 -0 9 6 7 .OVT ACCESSION NO: 2. RE1CIPIET'S CATALOG NUMB110

14. TITLE (an'd S.MitIS S. TYPE OF REPORT & PERIOD COVERED

~ ANOTHER APPROACH TO GENERIC POLE ASSIGNMENT TECHNICAL

Theodore E. Daferis AOR.005

9 . PERFORMING ORGANIZATION NAME AND ADDRESS I0. PROGRAM ELMENIT. PROJECT. TASKC
AREA a WORk UIUUR

Mt Department of Electrical & Computer EngineeringICUTNMBR
University of Massachusetts PE6l1O2F; 2304/Al

S Amherst MA 01003
11. CONTROLLING OFFICE NAMIE AND ADDRESS 12. REPORT DATE

Mathematical & Information Sciences Directorate JULY 198a2

1. DISTRIBUTION STATEMENT (ofthis Report) 
6)W!OE

Approved for public release; distribution unlimited.

varabl sysRIB Tem usiEMNg (ohta c ropered liner Bok"t invaiant hReotpuedac opn

Isnres olved, gcowo pnroresset hacsira beeniade as wevekncedr by the intrsig r

eplmof mayrs aher in (see eecedloroa paletifal lit). ieivain mli

LA SEUfT CLSSanATO Oeeachr (sIe PAGEncs~ artial list).w6



".hM%-. 8.2- 0 967

Reference 4

Another Approach .to Generic Pole Assigrmnt

Deta led Summry

The problem of assigning the closed loop poles of a linear time-invariant

multivariable system using a proper, linear, time invariant, output feedback

compensator continues to be of greet Interest. Even though several Issues

remain unresolved, good progress has been made, as evidenced by the Iitresting
£eo*sSloU forwork of many researchers (see references for a partial list). j- --
DU1C TAB

Consider the following feedback configuration: hanmotmod 0
Justtt et Ioa

Distrlbut io/

,12Aval lltY Codes
t-ll w/or

where P is a given strictly proper on transfer function (order n) and C an *Too

im proper transfer function (order q, which Is to be corstructed) both having

elements in R(s) the field of rational functions In s over the reals R.

If one focuses attention on the costant (static) output feedback pole
assignment problem, it is evident by counting dtmh.siqnu that u31n Is a

necessary condition [14]. In a recent paper, Herman and Martin (8] show

.. that an is a sufficient condition for generic pole assigment provided

one allows complex matrices K In the feedback loop. Wllems and esselink [14]

show that for almost all systems with mv-2, n-4, (man) generic pole

assignment (with real K) is not possible. On the other hand, Brockett and

Byrnes [3] proceeding from a qeometric viewpoint show that if either

min(m,,)-l or mIn(m,L)-2 and max(m,L)k.1 then ma-n is a sufficient
AWOYW for publi release:
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emuion ftir ginric pole assigast. Using a different spresch. Heree

Wilovich and hiderson (133 vivo a constvutive proof of the fact that with

* aw,3 wI. .4. mass Is a asificiest emotion ftor ~e c pole assigmet.

Perhaps the strongest result thus far Is due to Kim" (103. (so Ave

(1.93, 53). It $tts "at for as cmtelllea obseuvable plat (order so

a outputs, a mpt) It Is "alowt alMsO possile to snip misC..o mastl

closed loop poles arbitwrrly clos to a given oat of real adamle.

Conjugats values IV P matws outPut ft edback. This Implies thst aft-log

Is a sufficlent, Conotie for' ~wc pole msipoet. to a Mellesw.p

poper, Kiwa E1l3 gives a better' bousi mn?-1e subject to the constraints

that ia, ,p aeh at v an the amitellablty ad ebervlilty laderles of
the systa, respect vely.

The above results dealt with the question of pole assg t IV constat

output feedback (I.e. Ani the ~mao as restricted to be of order wo).

A very natural extension of these Idea Is to cosider th situaton wtva a
plope output feedback CIMusar of a fined order 49 Is used. to 1970

ft adh and Puo (23 shoed~ that ft.' a comtrelable observable plait, a

~emstorof order q a uim(&., 9 P-) Is suffictant to acheve pole mlp.

senut. Mrstly., Villain an No"slInk (143 dwoud that q(bet-1) + m Is

* a coesayaition ft.' g~rc pole asslg~a In the class of proper

output feeWac composaurs of o.vdar q. Exteuing their constant output

feedback result to t~ *'ualc cane AMtsals ad IVewch E13 sw

with a Phaso r of order q. .ls(Olq. m.*.tql) closed loop poles

* ~ o teelally ussiped. This leads to a owes boed (Is rasesn) than te

* earlier Drescw and Peersem result (23. Usihp a dlfferest Mp ach (73o on

cm. USim that "noerlally. mlm(rnIq. (q~l )mq) Closed loop poles ceo be
assigned with a comensator of order q o

"as echi' -02r ktA#pR..
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ad go ftsescbm*w C (a be foo)

warle 00 we Mon COM ad,?e left "rlim. nom It Clw Um

%ft~ ctsm Is:

**P(t 4 *n1

sdecla hIm dwsctus~c Polr~ia1 (43

.(s) ams(%_*_YP) aft u emtat.
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